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Abstract— Steel-concrete composite construction means
steel section encased in concrete for columns & the concrete
slab or profiled deck slab is connected to steel beam with the
help of mechanical shear connectors so that they act as
single unit. Earthquakes occurred in recent past have
indicated that if the structures are not properly designed and
constructed with required quality may cause great
destruction and also loss of life. Time history analysis is an
important technique for structural seismic analysis
especially when the evaluated structural response is
nonlinear. To perform such an analysis, a representative
earthquake time history is required for a structure being
evaluated. Time History Analysis (THA) is a step-by-step
analysis of the dynamic response of a structure to a specified
loading that may vary with time. In Time History Analysis,
time history of representative earthquake is used to
determine the seismic response of a structure under dynamic
loading. In this work steel sections and composite sections
(steel + concrete) are considered for comparative study of
high rise residential building. Building is situated in
earthquake zone IV. For analysis purpose Time History
Method is used. In this work same plan is used for
comparison. Load combinations are taken from IS code.
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I. INTRODUCTION

In India most of the building structures fall under the
category of low rise buildings. So, for these structures
reinforced concrete members are used widely because the
construction becomes quite convenient and economical in
nature. But since the population in cities is growing
exponentially and the land is limited, there is a need of
vertical growth of buildings in these cities. So, for the
fulfillment of this purpose a large number of medium to
high rise buildings are coming up these days. For these high
rise buildings it has been found out that use of composite
members in construction is more effective and economic
than using reinforced concrete members. The popularity of
steel-concrete composite construction in cities can be owed
to its advantage over the conventional reinforced concrete
construction. Reinforced concretes frames are used in low
rise buildings because loading is nominal. But in medium
and high rise buildings, the conventional reinforced concrete
construction cannot be adopted as there is increased dead
load along with span restrictions, less stiffness and
framework which is quite vulnerable to hazards.

It is an important technique for structural seismic
analysis especially when the evaluated structural response is
nonlinear. To perform such an analysis, a representative
earthquake time history is required for a structure being
evaluated. Time history analysis is a step-by-step analysis of
the dynamic response of a structure to a specified loading
that may vary with time. Time history analysis is used to

determine the seismic response of a structure under dynamic
loading of representative earthquake.

Il. AIM OF THE PRESENT STUDY

The aim of the present study is to compare performance of a
3D (G+10) story Steel and composite building frame
situated in earthquake zone IV. All frames are designed for
same gravity loadings. The RCC slab is used in all three
cases. Beam and column sections are made of either RCC
Steel or Steel-concrete composite sections. Time History
method are used for seismic analysis. E-TAB software is
used and results are compared.

I1l.  LITERATURE REVIEW

1) D. R. Panchal & Dr. S. C. Patodi :- Evaluated the
seismic performance of multistoried building for which
they have considered Steel-Concrete Composite and
R.C.C. For their analysis the methods that they used
were Equivalent static method and Linear Dynamic
Response Spectrum Analysis. The results thus obtained
were analyzed and compared with each other .

2) Jingbo Liu, Yangbing Liu, Heng Liu :- They proposed a
performance based fragility analysis based method in
which the uncertainty due to variability in ground
motion and structures are considered. By the proposed
method of fragility analysis they performed analysis of
a 15 storeyed building having composite beam and
concrete filled square steel tube column.

3) G. E. Thermou, A. S. Elnashai, A. Plumier, C. Doneux
:- They have discussed clauses and deficiencies of the
Eurocode which earlier used to cause problem for the
designers. For obtaining the response of the frames,
methods of pushover analysis were also employed.
Their main purpose was to study and investigate if the
designed structure could behave in an elastically
dissipative way.

4) Shashikala Koppad, Dr. S. V. Itti :- They considered
steel concrete composite with RCC options for
analyzing a B+G+15 building which is situated in
earthquake zone 111 and earthquake loading is as per the
guidelines of 1S1893 (part-1):2002. The parameters like
bending moment and maximum shear force were
coming more for RCC structure than the composite
structure. Their work suggested that composite framed
structures have many benefits over the traditional RC
structures for high rise buildings.

5) D. R. Panchal and P. M. Marathe :- They used a
comparative method of study for RCC, Composite and
steel options in a G+30 storey commercial building
situated in earthquake Zone IV. For this they used
Equivalent static method and used the software ETABS.
The comparative study included size, deflections,
material consumption of members in RCC and steel
sections as compared to Composite sections was also
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studied closely and based on this study a cost
comparison analysis was also performed.

IV. THEORETICAL CONTENT

A. Composite Structures

When a steel component, like an I-section beam, is attached
to a concrete component such that there is a transfer of
forces and moments between them, such as a bridge or a
floor slab, then a composite member is formed.

In such a composite T-beam, as shown in Fig.3.
The comparatively high strength of the concrete in
compression complements the high strength of the steel in
tension. Here it is very important to note that both the
materials are used to fullest of their capabilities and give an
efficient and economical construction which is an added
advantage.

A concrete beam is formed when a concrete slab
which is casted in-situ conditions is placed over an I-section
or steel beam. Under the influence of loading both these
elements tend to behave in an independent way and there is
a relative slippage between them. If there is a proper
connection such that there is no relative slip between them,
then an I-section steel beam with a concrete slab will behave
like a monolithic beam.
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Shear stud \— Reinforcing steel
Reinforced concrete slab

Steel beam

Fig. 3: Cross Section of a typical composite member

V. METHODOLOGY

This study involves Time History analysis of steel and
composite building by using software. Structural steel of Fe
250 Mpa and concrete of grade M30 is used.

A. (G+10) Residential Building Plan Is Selected For The
Study. Same Model Used For Steel Structure And Composite
Structure.

Name of parameter Value | Unit
Number of stories 11 NOS
Storey height 3.0 m
Total height of the structure(above GL) | 35.5 m
Length in long direction 17.53 m
Length in short direction 8.35 m
Thickness of Deck 150 mm
Dead Load (1) Wall 5 kN/m
(2) Floor finish 1.5 | KN/m?
Live load 4 kN/m?

Table 1: Key features of the structure
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Fig. 1: 3D view of building Fig. 2: 2D Plan

B. Methodology of Work

1) Extensive literature survey by referring books,
technical papers or research papers carried out to
understand basic concept of topic.

2) Identification of need of research.

3) Formulation of stages in analytical work which is
to be carried out.

4) Data collection.

5) Analytical work of modeling is to be carried out
using software.

6) Interpretation of results & conclusion

VI. CONCLUDING WORK

In previous research papers we can see comparative study
between steel, composite & R.C.C frame structure by using
Equivalent Static Method and Response Spectrum Method.
Now in this work we are going to compare Steel Frame
Structure and Composite Frame Structure by using Time
History Analysis method. For this research we are using
Time History Data of Koyna (Maharashtra) earthquake
which occur in 1967. This comparative study will done
using various factors like Base shear, Story displacement,
Story drift, Story shear etc.
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